INTRODUCTION
The o b j e c t i v e o f the present work i s t o c o r r e l a t e and evaluate the VLE data f o r two s e r i e s o f binary mixtures, v i z . , methane +, and ethane + n-alkane up t o C5. The Redlich-Kwong-Soave (RKS) ( r e f . 1) and the Peng-Robinson (PR) ( r e f . 2 
) equations o f s t a t e (EOS) were used f o r c o r r e l a t i o n . The two EOS were modified t o ensure good reproduction o f the saturated vapor pressures o f mixture components over the temperature range o f i n t e r e s t , t h i s being an e s s e n t i a l requirement f o r successful c o r r e l a t i o n . A l l l i t e r a t u r e data a v a i l a b l e f o r each binary were c o r r e l a t e d as a combined data set i n contrast t o Knapp e t a l . ( r e f . 3) who have c o r r e l a t e d each reported data s e t i n d i v i d u a l l y .
The present r e s u l t s should, therefore, be more conclusive, e s p e c i a l l y t h a t new data were included.
THE MODIFIED RKS AND PR EOS
The two EOS may be w r i t t e n as: b u t K was assumed i n e i t h e r EOS t o be r e l a t e d t o temperature as suggested o r i g i n a l l y by S t r y j e k and Vera ( r e f s 4-6) f o r the PR equation: K = KO+ I Kl+K2(K3-TR)(1-TRo*5) I (1+TR0'5)(0. 7-TR) (5) KO being a u n i v e r s a l f u n c t i o n o f the a c e n t r i c f a c t o r : Table 1 gives the values o f c o e f f i c i e n t s i n eq. (6) .
The c. f o r PR EOS were taken from S t r y j e k and Vera ( r e f . 5); the c . f o r RKS EOS were found i n t h i s study by using the set o f data reported herein.
c h a r a c t e r i s t i c f o r a given compound; they are determined from saturated vapgr pressure data. Table 2 l i s t s the Ki-values obtained f o r the presently i n v e s t i g a t e d compounds ( a t TR>0.7, K -0 i s assumed).
C o e f f i c i e h t s K1, K , and K3 are 2 - Tables 1 and 2 a r e i n t e r n a l l y c o n s i s t e n t with t h e values o f T PA a n d w l f o r methane through n-butane ( r e f . 5) and w i t h t h e new values o f Tc = 469.69 K afi: P = 3.3639 MPa already published by Kratzke e t a l . ( r e f . 7). They g i v e a new value o f t h e a k n t r i c f a c t o r i . e . w 0.25143; a l l these values should be used t o g e t h e r .
The s a t u r a t e d vapor pressure data f i t f o r n-alkanes from methane through n-pentane a r e given i n Table 3 . The PR EOS g i v e s a b e t t e r f i t over t h e reduced temperature ranges covered.
The m i x i n g r u l e s used i n t h i s study were:
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The b i n a r y K . . parameter (eq. 8) was assumed t o be a l i n e a r f u n c t i o n o f temperature,
K . .
The o b j e c t i v e f u n c t i o n Q,
was minimized with equal s t a t i s t i c a l weight used f o r each p o i n t .
RESULTS AND DISCUSSION
The data processed i n t h i s study a r e summarized i n Table 4 . Generally, t h e methane + n-alkane VLE data a r e r e a d i l y accessible from many sources; t h e r e i s much less data a v a i l a b l e f o r t h e ethane + n-alkane (except + propane) systems. Table 5 gives the least-square f i t o f combined set o f VLE data f o r each data source. A y = yeXp-ycalcd through the paper Table 6 g i v e s t h e parameters o f t h e two EOS. 
EVALUATION OF THE VLE DATA
An a n a l y s i s o f e r r o r d i s t r i b u t i o n i n t h e system pressures and vapor phase composition along xi and temperature a x i s , as w e l l as, a
comparison o f t h e d e v i a t i o n s f o r t h e data from various sources and w i t h i n t h e homologous s e r i e s were t h e b a s i s f o r e v a l u a t i n g b o t h t h e VLE data and performance o f t h e two EOS.
Methane + ethane
In general, errors are rather small and no marked systematic deviations along temperature are found. An increase of y. deviations at higher temperatures (T>255 K) (8) and (10 smoothed (----I, and calcd. (-),
GENERAL REMARKS FROM THE DATA FIT AND EVALUATION
Majority of the available data for each system have similar precision. In the T < T range the system pressures and vapor phase compositions are well represented by the twoCjlEOS with eq. (8) and these data seem to be accurate and mutually consistent. In the T>Tc eq. (4) for K is extrapolated and the quality of prediction of vapor phase composition mibht be used as its rigorous test. Unfortunately, these data come mostly from the older sources and not from direct experiment but interpolation. Analysis of the Ap/p and systems showed their overall random distribution confirming the applicability of eq. 5 in the T > T vapor p h a h composition) and systematic deviations for each data set suggest that the data should be treated as tentative, As rule, with the two EDS, greater deviations in system pressures occur at lower temperatures and within the lower vapor phase compositions are smaller and random at lower temperatures, but as the temperature is raised they increase to produce moderate deviations at temperatures close to the critical temperature of the higher boiling component. Mostly they come from systematic errors of measurements as the absolute BIAS are close to ADD values and, even more, one sign of BIAS A y values dominates for each data source. In addition, for the big set of data (more than Zoo& points) positive and negative errors in A p / p and A y values are almost cancelled (Table 8 and Figs. 3 and 4) . KT. value. However, these differences are q u i t e s i g n i f i c a n t a t low temperature boundary o f l J d a t a (Tables 11 and 12) . A comparison o f the respective r e s u l t s showed t h a t the e r r o r s may increase by the f a c t o r from 2 t o 3 i f KT.=O instead o f r e a l K T . i s taken. ( I t i s worth s t a t i n g t h a t here the minimum o f o b j e c t i v e f u n c t i o n through lJeq. (11) does n o t necessarily correspond t o the minimum i n the AAD value. These cases have been met twice, when s l i g h t l y smaller AAD values have been obtained using K: j =O, b u t f o r these cases as w e l l as f o r a l l others the RMS values were greater).
r e s u l t s given i n TablbJ1O the imprhJement o f the f i t using r e a l K . . Much better description of the VLE using KT. 0 gives the PR EOS.
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CONCLUSIONS
The RKS EOS allows to obtain a slightly better fit of system pressures (in terms of AAD).The temperature dependence of K. ., even if slight, is clearly evident and must be allowed for when data covering a wide lJtemperature range are correlated. It is sufficient, at least for the present systems composed of simple fluids, to adopt the linear temperature dependence of the binary parameter, even for the wide temperature ranges involved. The VLE close to critical region is represented well by each EOS with the binary parameter assumed to be a linear function of temperature. The data correlation with K?. = 0 showed evidently that better fit was obtained using the PR EOS and, thus, the PR lJEOS is more recommended for the VLE prediction if available data are insufficient to determine the real K.. value.
On the average, the two EOS used gave insignificant differences in the quality of the fits and error scatter diagrams, provided the expression for the "a" in eq. (1) 1.
